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[»^^ 5 ] mmmkmrn^M-zm ^t=. p c r ^5 -f ^-*c#iii%*sr*» 

o 

[f&^8] |tfiB^0PCR^7>fv-A\ mmmftfflmo l 6 S r R 
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o 

im&m 1 4 ] mmmmmmrnxm^tc p cr^7^v-t^i^i^ 

[0 0 0 1] 
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! 

[0 0 0 2] 

lmonella^ gfc Bacteroides, EubacteriuiiL Bifidobacterium, Peptostrept 

pcoccus, Clostridium , Lactobaci 1 lus & if frl-5>„ 
[0 0 0 3] 

zLti^mftrnmiz. ik^xDmitizm^m^nm^r^tm. fr&ommm&m 

[0 0 0 4] 
[0 0 0 5] 

w [^re*^«p^bj:e)i:-r^^®] 

^n;Utr>f ?X (INTESTINAL FLORA AND PROBIOTICS) j .Proceedings of V 
.Symposium of Intestinal Flora, Tokyo, 1996, ^#ffij&-fe > # — ) , Zltl 

<z>j&i*i*ihs^ &ig«&tc <j: y Mtsz: t. #««>t Hire* y , «rtg&>sra 

[0 0 0 6] 
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i 



[0 0 0 7] 

— #Jfc L/T, $H@<E>1> JKV-7;i/RNA0 1 6 S r RNAt^a->y h 
KLfcl6SrDNAT'lt IMBrRrejt& »j« 3©@2^J©«^IC <fc »j*BB£H^ 

-reZL^^-e^S Z:^^^$tlTV^& (Christine^, Appl.En 

viron. Microbiol. 65: 102—109) „ 
[0 0 0 8] 

[0 0 0 9] 

imm z mm -r s & & ©#*£] 

ftmmw & -r s is t & t? 3 £ #^ n -r & e 
[0010] 

"PUSftt £ m&»8» -T £ ^IIS i: , iffgE#®x@ ic is T # £> ti fcftm it 

[0011] 

m&msiz&zftmi*. m^mi<D^miz^x. mm%-$rj:mz\^ m&<D 

[0 0 12] 

<D&fe<Dfrw\zmWiZftT^z>z.t:$:nmii-?2>o 

[0 0 13] 

m&m5iz&z>$&miz. m^m4<Dnmiz^x. mmmmm^jimxm^ 
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) 

[0 0 14] 

m&meiz&zmmiz. m#m4<Dmmiz&^T. mmmmmmnmiz&^T 
ro o i si 

[0 0 16] 

PCR^7^f7-i)\ BUiaMWMS© 1 6 S r RNAfcn- KUfcStfiMH«8:*S? 

id u m z> mm * m u x v > s z\ ^ & #®i t -t z . 

[0 0 17] 

^ ^ v - © ^ mmm & m t z> -f 9 a v - t* $> & z. n & &m n -t %> . 

[0 0 18] 

tit~mm*mi$,ifcmtz£ v&wtzm^&mmt:. mmm%t*mmz&^T&m 

[0 0 19] 
[0 0 2 0] 
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e> *i T v > s 3 £ £ # 3£ £ -r 5 o 

[0 0 2 1] 
[0 0 2 2] 
[0 0 2 3] 

»#^1 5tc^-5|8^tt, H^l 3 ODfgtmcfcv^ laia^mSIS©BaSlctt 
[0 0 2 4] 

£ ftS JC^ Jg T* £ £ ifi&iWflPgP & MtL 2> Z. H £ #8t £ "T £ „ 
[0 0 2 5] 

(1) i***CDi!§S 

.Hitcfcv^T, «»#**e>f*f3K (SOI) , rot^S: 

iiH»jK^©^MftjWiis«i4f©ia#:*^*sti, mpaim^iissn« (so 

2) . 

[0 0 2 6] 
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» 

#-£J!mfcjif 3£CJ:y, 7 >f -© Big* U ^$*sri:^ts 0 

AH\7>f^/^-i:tt/K'J^nkri/>X^'J->8 0/im, 4 5/tm ( 25/im 
(M I LL I PORE) , 5 — if ;V h5/tm (sartorius) & E<D * y 

(2) #SDNACr>PCRtC<tSit(PS 

#fTfc>*l€> (SO 3) „ 3©DNA$fttfH±> MAH current protocol in mole 
cular biology, p2. 4. 1-2.4. 5(Green Publishing Associates and Wi ley-Intersc 
ene.New York) IC^o *#Hmc^ffi?£ (0U*-tfT r i s-HClif 

[0 0 2 7] 

-So _t?»£l&^ #e>tlfc^lxy h £ S D S^nr'f^-^KM 

tS. *g£-|&> CTAB (hexadecyltrimethyl ammonium bromide) h 
[0 0 2 8] 

■3. 

[0 0 2 9] 

2> 0 
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[0 0 3 0] 

mmzfrt=.&mmmwLzm^T pcRtfmmztiz (so 4) . r©pcRic 
mzwtmvm&ffim. mutt. »i6srDNA4^^mi:ms 

o 

r o o 3 i i ; 

ft&mm&ZlbflFbftT^ZZLilfrt, (Christine^ . 1 

[0 0 3 2] 

«#&#ffiU»S*;©T?&;rU*<J:<, BtfSBl 6 S r RN A£if"PIL#£ 

-Mfe, 1 6 S r RNA$rif*aL#Sy^>fV-i: LT$?*glCM^5r 
£ (Microbes and Environments 12 : 57 — 68) e $ h ®^?f## 6 7 ©:/ 
^-Y V— M&MV^T^ <fcV»o ( Hft^n — ^ilJlpWJgj proceedings of 3r 
d Symposium on Intestinal Flora, Tokyo, 1994, ^^tfJJS-fe > # — ) „ 
^ [0 0 3 3] 

PCRHlSlg^ #9iL«, ftffBCh r i s t i n e (f&&) KScoT 

:77&8&iDU SmMMTnJ/ 1 )^ 5%DMSO, #0 

. UMdNTP, 0. 5UT a <iWmtteZ> £oK&&m*&tiaVXRl&mZ: 

[0 0 3 4] 

A£+3Hc^44£ii\ *-tf>3L ^ttli (94TC, l#f§[) , T--U>^X@ 
(5 4TC, l^f^) , (7 2r, 1^) ©3Ig&3 5t>f^^iJ 
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(3) if«@Wr^r©m^l»tc«fc54>® 

t&gapcRjK^©— gp^mv^ m%tfcM*mmh (sos) , jf^im/i© 

[0 0 3 5] 

^Lfc6%T* U;i/T^ K>F;i/£MiU ^#>, ^f;i4C 3 9 ~ 5 2 TCCDSlt^ 
7*4 oc> b$:^$1±Tfe<o fit, 3<Z>^;WCBrrSBPCRjKJ&i££«-g\ 3 

9Tc*>e> 5 2^^T'©?ss^^v i ^x> h^rtanfe*!'?, ioov, 17 

[0 0 3 6] 

(4) mftmm<D&ffi 

^-^^-^jKD^-^^Mfas^^^HA^-^^^fifcbT (so6), m 
ftmmmz^znzmmcDmmzw.mmfe-tzztL&T'&z (so 7) „ -<d^ 
> ^«>, ^ J ^>^f^:^cB8^$)SllHM^^$ftTv^s^^c^i. -^cosm®©^ 

[0 0 3 7] 

^m^Si:^|ps^i:<Z)B5^^*f^5#^SftTv^^v^^^ctt, ^ 

ai^icM^^ftfc^^^i^^iffl^^^^HA^-^^^-^^-^icfB^ 
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i 

. mm^. Jfmmmzmm-tz>mtefflmzm'<2>z.£ijx~g2> 0 
(5) mm 

[0 0 3 8] 

&mK&v&* m^mmm<Di 6 s r dn A^cDmmmR&ftw^z-yzmm 
—i&<DWimz£ v mmzmfommmizisv & i 6 s r dnacw^-^^i 

Jfc^U *SH$lc£CSA> K©^*fcfttJW> K©&S<« 

[0 0 3 9] 
[0 0 4 0] 

Mill 02 £ffiV>TS&f8iJ-££. A> Ke te^MB^fcl±*ig£&£Dt:t&tcffi 
[0 0 4 1 ] 

z.(D&$izmpiMmmiz, ttm^m. ^biy^Eiz^vm^^n^^^n 
^tfamsti*., mftmmmtxhu^&zcDmntQtemmiz&^Tibm 
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[0 0 4 2] 
[0 0 4 3] 

[0 0 4 4] 

(i) i©i^mi@^©ttSM^©pcRJtim 

S<Z)«c & L#5 ^ -7- i: b T =5 > # A P C R CD >^ -f V - >& 5 
[0 0 4 5] 
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i 

[0 0 4 6] 

V>#, JtiSftfeDNAiK-^»»ICj:y^IU»||J:<jSP*fL#<&fe«)K: 
[0 0 4 7] 

— It. 8X10 5 ~lX10 7 bptfeU (Molecular Bi 
ol gy of the Cell, third edition, p. 340) , mftffiM%$<D$&&{&i&.te?'* s f L %S 

5xio 6 b P i:itn„ »i*ijwsstti3j:-ti oo mmmm&teirzt: 

^stis. zL<D£oizmmizttisX. sx i o 7 b p^^»; l^m^mpi^ 
mvnz>mmmmzm?2>7^>r~ : ?-*m^ftix. s^i oa^s^©^^/* 

> K#£f£2*U F^^-saSlcffi^-TSi: 1 OSg|<Z)*fflB£i§ 

[0 0 4 8] 

tot, falEif-|riCj:*xtf, 1 0 0S^©J^f^*fflSS:SI^Sfc«)lctt. 05;U;£ 

5xi o~ 7 <Dmmmm^m-t^^^>(^~^p^< 1 o«sjsv**ig«#& 

^tS^7-fv-$:5 OiiSE <fc UfltlUfCtil 0 0«5®S^©^^>fv-$r 
[0 0 4 9] 

^©^^-©itim^tt— mt*&*;, mmmmz 5x1 o~ 7 icpg5t 

[0 0 5 0] 
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1*£) > P 54-5 5, H**SRift^) tCcfc-55'-GGCTTCGAATCG-3' (@B#J#-!§- 
8 ) ; 5' - TGGATGTTTGAC - 3' (gB^J# # 0 ) ; 5* AAGATGTCCGGG 3' (@gftj# ^10 

) fcif. £fcrfjJR<z>:7*^>f v-i: Itli, DNAtU □f v — 

(2) PCRO^ff 

P C Rfcfc%gffi.<DMf8.i$, 1XPCR^777, 1. 5mMMgC12, 2 
00/tM dNTPmix, 2^M^>f7-, 0. 0 1 2 5 n. - y h / /* L 

[0 0 5 1] 

PCRMtS^fct. 9 4TC13K 451C2£\ 7 2 *C 3 ftll~?Z> Z. hit' 

fib. iCD^fe#^tt, MmT*2bZ>r~#>. ZL<D3kft*mM-t2> 3 £ tt «rfgT?&£ 0 

(3) DNABT^©Jt«a^5:tK«^*micj:Sfi¥«f 

[0 0 5 2] 
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»1] 



Tr i s-HC 1 (pH8. 3) 



1 OmM 

5 O m M 

1. 5mM 

2 0 0juM 
2/iM 

1 0 p %/ti L 
0. 0 2 5u//iL 



KC 1 

MgCl, 



dNTPmix 
Sfeffe&DNA 

Tsq DNA#!M5~fcf 



[0 0 5 3] 

Rj&mmm&i. p c RigflMfc-t ? y u tfr^oD^js^fri? pcr zmfi-t z> 

[0 0 5 4] 
[0 0 5 5] 

(4) &mrt#->izm^%mftffimw<Dftm 
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[0 0 5 6] 
[0 0 5 7] 

[0 0 5 8] 

zi(D£z>iz. *mmj&mizis^T%. z.<D&m<Dtsm* *mmzmm-*z>&m 

[0 0 5 9] 

, ^-©UMitii, mfev^mmmzm-tzzf^j^-izz vmmznnz> 
mRiztt&mtemFszm-tz>7u--'7m*m^2>z\}itfT*g2> 0 fit, d*ie> 
•fu-'jmt.&mmmK 7v ^>af-yny^n^. M-fv? vi&mo 

[0 0 6 0] 



fflIE# 2000-3080907 



1 1—330924 



7J(Z>fnU:#0e>ft£„ 
[0 0 6 1] 

[0 0 6 2] 

s&ttm-r^^sei&^mspi 2#igx.£ftTv%£ 0 r©»i&itta}S5i 21* 

y>i?M§i) @©ili()H\7>f;H-i:LT3Ky^Dbru>Xi"J->8 0|£ 
m, 4 5/itm, 25/tm (MILLIPORE) , 5 —*f }]/ h 5 fi m ( s a r t 
o r i u s) t£E<D* y?<5y7 4 JV& - T ft Mizm ft? Z> 

[0 0 6 3] 

ttfiB^gi&ftiffisi 2tc&, ro^memam^i 2tcfev>T^$ftfc«? 
®^^*^^$fts^si^>r> i 3 fc/rbr, DNAiiiffigiHTOs 
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mtazmz.p>ti* Ms^e>DNA*^m$ti. dn AmmwLitmmznzo 

[0 0 6 4] 

y i ft feibux — ejqjb i r tfgs^a n. iopc r^ct i 6 \z 

rmjsspi 6ici±, j©p^*H®^$:^-rsfc«b(Z)PCR^'^>r T-i:, -tana© 

t»f^#©ma©*#-epcR-fiiK«snEffa*i«. 

[0 0 6 5] 

Ul0#^Iti:Ltl6SrDNA?:fj|S*Si#lCtt, 1 , 2© 

[0 0 6 6] 

p c Rfcm® i 6 izit. maztfrmm 1 8 tf&Rsti, z.<Dm^mm i8ftt 
mmKZftm-tZo z\<DPCRRmmi e^m^mmi 8mtmwL<D^ 

, & p c Rfcj&Wi&^ti?frm^tfcm>fj\'<D& is- y iz&xz *is «fc e> tc«i^-r 

[0 0 6 7] 
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iufam^&i&gM 8 Kit. m-^wn 9 ^hxm^fm^y^=L-^ 2 otf&ss 
#® a # - > j& »j\ 33 £ e> ti a * - > tfmm £ tx § . 

[0 0 6 8] 

:X 2 2 ffg^3tiTV^5 u 3<Z)5^-ff ^-JUCtt, fl^tf, ^i^iMift)Rg)l 

6 S r DNAfc£<D4#£1g«K:^*#HA*->^-*, ^—©^IJg^^ 

l feftmommmm & m •* & 4 v - £ jb fc«-&<z>#»iB©#if a * - > ^ 

41 [0 0 6 9] 

[0 0 7 0] 

*^fC^StlfeW^m$:^^-r-5fc*{C, ^tfrM^tf^-* 2 OIC 
[0 0 7 1] 

»{C<fcU^MbTV>fe*^ 3©«^lfrK:<fc£#®X;fg(5!)fS#£ IT, 05lCj^ 
"T^IC, luiH«^i&aJl 8 KlfS AT, J\4zTV y Ki5?«fSP2 6 fcfi 
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[0 0 7 2] 

M^®*5f5©DNAM^, M^li. 16SrDNAf^ ffiM&mVamm* 
[0 0 7 3] 

fcfc, Zl©DNA^-/^0^^{c^VNTii, fifSg&S, vol40 (199 
0^3H) , p 3 23-3 2 5{C^oTHltS3i:^tS 0 M^-H DNA 

n-^gggM. Mill GEM array (Synten i ftgD 

^^^■^^u=I>^^f©a«JtT*a:^DNA(D#^^s:s:Mv^T^'^-^ 

DNAS:^$tfc^D-^M GeneChip (A f f yme 

t r i xtfcgg) "rt><fcV> 0 ffi-glCli, rfj|£<Z> DNAf>y^ f^SiSgflOfctF-?- 

©M^UiCtt, DNA^y^^UIgg (MAH GMSftS?) ^£M^T 

[0 0 7 4] 

— ;6\ 3<Z>«fc?lCDNA^y:/£ffiv^S§ 1 ^cttu , f-^^-X3 0(CDN 
A^y^_t©#|gftaHM©&S^if$:SafilL/Tfe<o fit, fi?^f«=r>tra.- 

[0 0 7 5] 
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[0 0 7 6] 

[0 0 7 7 ] '. 

ftmmm<?)ftmz ! &mteA<D dna * tir &m&iz it. m e ic^t-^x^- 

A3 4<fc-MC faiBPCR)Sra$:#ligLT. DNA SSfr^fltJ^J 1 4 il/W zfV 

[0 0 7 8] 
[0 0 7 9] 

07lCfc^T. P C R£j£g|S 1 6 fa-^bt, li#4 3, DNA 
^£&S4 4, Atffcfflau 5JC«SISti, 6©^f5^tt*^tC 
^{BP*^^XtA4 0©^JC^m$4x-5i:e>JC«|^$tl.TVAS„ «i8#4 2 
ttPCRHJSSl 6i: DNA^4 4 £ ©f^C^tf *>*U ClCD«?g#4 3 (Dty 

[0 0 8 0] 

&ffig|5 4 5tt. PTimmm&mm4 5 a, Pr2MHffMlfcffiW4 5 b, #.tfPr3M 

M®^mif4 5 c3^e»««s*iTfey, ^m^4 5 a ~4 5 c<ozfu-zfmw 

-Kl<t yitfa^tl^SDNA^^ir^xg^^^xvNSo 
[0 0 8 1] 
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(2) ft^mu&^m 

(3) mr^yjt^m 

[0 0 8 2] 
[0 0 8 3] 

^4 8\z&m&4 5iz*imyb. acv^st^&jBWu -#ccd#*^4 

9fcM&£M4 5T©M^<J^ K^A^K&ft^ bTiE*, 
- ^ I: tt©«?f M n > l^a - ^ 5 Olci^mU Z\<DBffim^> tT 

[0 0 8 4] 

(1) y^-r^-cDSt^^mf 

d n a iz &m & m m v t=. y 9 >r t - & & m -r s , 

(2) 2*iDNA^Hfj;>)A^n7>f h\ SYBR Green (H 

(3) DIG (BOEHRINGER MANNHEIMfr) , ECL (Amersham Pharmacia*!) 

(4) nytzf^x^y&mm. ^MMMitm^fomm 
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[0 0 8 5] 

S 8 tCfc ^T, ©HJg^T^ IfePC R^/S^#CDT*e P C R 
ft (S 1 0) . ^%^»'g». 3g|(D^7^7- (Prl % Pr2v Pr3) &fQ^ 

fee 

[0 0 8 6] 

Z.<D^ 11#4 3$:IIIT, ^3.- >>WC&A Lfc P C R£j£$[#D N A 
4{C$SLVf ftJ^tCTft (SI 1) 0 
[0 0 8 7] 

DNA^$g|S4 4-^li, hn-;i/4 7{CJ:oTm^^*^#^-&b 

«>T, DNA^ftStS (S12) „ 
[0 0 8 8] 

^tt$tlfcDNAtt^^->r$:^LT^ma54 5 ©£-^-f ^-iC^jfTft, 
Prl^^I^ffi^4 5 a. Pr2M*Hffi^ffiW4 5 K &tfPr3M*|HS:&ffi^4 5 c 
iC^AStlft (S 1 3) o 
[0 0 8 9] 

7li, PrlJMB^ffi^4 5 a, Pr2M^e^ffi^4 5 b, &tfPr 

tlfcDNA?:A>f^y^^-J/3>LI<tS (SI 4) . 
[0 0 9 0] 

ZLZ\T% m3fc&fft^lii£MVAft4§-irlcte, xf^A^n7>fK4 2^il# 
4 3 Sr^LTPrlM0B^ffi^4 5 a. Pr2^M^m^4 5 b, Pr3JB*HS 
£&ffi<g4 5 cizmx~?2> (SI 5). ZltilCfcoT, ;\>f zf V #4 -tf^f - is a is 

ft (S 1 6) „ 

[0 0 9 1] 
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[0 0 9 2] 
[0 0 9 3] 

£{C«fcygfc#?£4 1. h U C7A^$:^maJ4 5lzmm-?2>ZL H 

ffi. 7lCj;oT^m^4 5 ©iSS^MflrT 5 3 H iZ J: o T t>35JC/N 

>f * KStifcDNA©jBffli:S:ffi3iS-&* 'fc^-BTIBi:**. 
[0 0 94] 

mmztt*)^ ziftiz&^Tmm^mtezzmftffimwtvmmizm^^Tft 

$.r^ mm. ^itte£<D%fo(D-fcm\zm j *~$'&m\Hmmv>mfe 
& if jc %mm -r & r ■» «rtg n * & . 

[0 0 9 5] 

i: e> *&mftffim<Dmm&mzttfcz^fcmm&%mwiftzft *> r £ & < , m- 

[0 0 9 6] 

mjLmzis^xmhtitc.^m^z-y^m^^^m3Lnt^&>^z.iii^-Q^ 
z 0 *t=.\z, mfevzfn-zfmzm^xmmmmmKii^zrv ? F&mznti 
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^tomtiLomm* *>mftmmm<Dftffi zftoz.z.&T'Z&o 

[0 0 9 7] 

fuia^tCfctltf, 16SrRNA$:3-KLfcii (gT, 1 6 S r D N A 
£vO) tt*BK£J:oT, t>-f^lCM^<5Zli:^e>tlTV%sr (Chr 
i s t i n e mm) > rODNA^iil LT*f«gU -£<Z>*gipIifr>T-£:fl"#f 

^a^iiicjuL jB i ^(z>«mg^^«ffit (-rftfefc. uraamti) feag^^ 

[0 0 9 8] 

$ tl X V> -5 =fo <D & V % o o 
[0 0 9 9] 

-3^x. Bffi&iz&\,*Tmttmm^<DMffitffit>ti2>. tot, ae*©*^** 

[0 10 0] 

[0101] 

[0 10 2] 
[RSI*] 



2 4 
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mpmn : 1 

@B#J©;S£ : 2 0 

: ^(on MDNA 

AGAGTTTGAT CCTGGCTCAG 20 

@H#I## : 2 
@B#I<Z>;5£ : 1 9 

@2#I©3^ : ^ -£f& D N A 

GGCTACCTTG TTACGACTT 19 
@E#I## : 3 

mn<D^ : 1 8 

m<nm. : 

W&XDWm. : ^Offi ^DNA 
AAGGAGGTGA TCCAACCG 18 

@H7tI## : 4 
@E^J©^$ : 2 0 
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mom : 

AGAGTTTGAT CCTGGCTf.AK 9X1 

®2#I#-^ : 5 

mm<D&2 : 1 9 
mm (Dm : &m 
mom : 

htfu*?- -.mm** 

GGCTACCTTG TTACGACTT 19 



IB#J#-5f : 6 
SJ#ftf>:ft£ : 3 2 

mmow. : «tt 

@!#Jtf>«^ : ^ <Z>fl& D N A 

GCGGATCCTG CAGGAGTTTG ATCCTGGCTC AG 32 



B2#Jtf>^3 : 3 1 



ffilE# 2000-3080907 



# ^ i 1—330924 



mn 

GCCTCGAGCG GCCGCTACCT TGTTACGACT T 31 

Wffitt : 8 

mnv>&-£ : 1 2 

mom : 

mnomm- torn ^dna 

GGCTTCGAAT CG 12 
B5#J## 9 

mno-gtz : 1 2 

mnom mm 
mom : -*m 

h#nt?- : MR 

gB^i©eH : t<Dm MD N A 

TGGATCTTTG AC 12 

gE#f## : 1 0 
mWOMiE : 12 
: 

: 

BB^J©HJB.: _MDNA 

2 7 ffiIE4# 2000-3080907 



4#5JZ i 1-330924 



mm 

AACATCTCCG GG 12 

[03] 

[04] 
[05] 

mwommmmiz as w & » ^ara^©^ s/*^ A©*ij&0-e& s „ 

[06] 

meg ©njg^ffi iz & w 5 ftmm^<D */ * r a ©s^at^ s . 

[07] 
[08] 

f5©m^i & # § jBiftnue s/ x ^ a ©Miisatfe & o 





[^#©§&f$|] 


1 0 




1 2 




1 4 




1 6 




1 8 




2 0 




2 2 





ffi|E# 2000-3080907 



2 4 —m^ffi 

2 6 -»/\>r v Fffiffim 

4 4 -DN A^-fM 

4 

4 6- -zfu-zrmn<* 

4 7 -^MW^ 



11 — 330924 



mm*) s® 
[ai] 



<S01> 



<S02> 



<S03> 



<S04> 



mmma 



DNAtttfJ 




DNAjjjj 



assess 



<sos> 



<S06> 



<=> 



DQQQ 

»ia bed 



<S07> 



b 

C 



[02] 
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[03] 




123 123 123 123 




IfiSa bed 



-a 

12 3 




[04] 



10 




14 



DNAglft 



16 



pcRjEJsas 



17 




20 




18 
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